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Why study electron transfer processes in DNA??

• “oxidative stress” ⇒ strand cleavage ⇒ mutagenesis ⇒ cell death

• damage by high energy ionizing radiation

• photorepair of T-T dimers - undoing the damage caused by light

• molecular electronics

• scientific curiosity

o mechanisms of charge transfer in a π-stacked systems

o dynamics of charge separation, charge recombination and charge

transport

o mechanism and selectivity of strand cleavage
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(a) Bridge-Mediated Superexchange

(b) Hole Hopping

Two Possible Mechanisms for Charge Transfer in DNA

kcs = koe-βR

β =  0.1-1.4

khop = koN-n

n = 1 - 2
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Crystal Structure of a Stilbene-Linked DNA Hairpin
JACS, 1999, 121, 9905.
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Electron Transfer Energetics

∆G = Es + Erdn(A) - Eox(D) + C   (Weller)

acceptor linkers donor nucleobases
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Transient absorption spectra of the T5-DPA-A5 hairpin obtained after a 0.2 ps 327 nm excitation

pulse at indicated delay times.  Spectral intensities are normalized at their maxima.
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 Fluorescence spectra of the T6-SA-A6 and the SA-linked nGC hairpins
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Chart 6. Decay Times of SA-Linked  nG:C and nC:G Hairpins
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Distance dependence of the rate constants for charge separation (open symbols) and charge recombination (filled symbols) for SA-

linked hairpin families (Chart 6) in which guanine is either in the polyT arm (e.g. 3G:C, �, �, solid lines) or in the polyA arm (e.g.

3C:G, ∆, �, dashed lines).
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Dynamics of Bridge-Mediated Charge Separation
and Charge Recombination
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